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2315461 

INK TANK CARTRTOGE FOR A PMNTER OR THE 

The present inventi n relates generally to an ink-supplied printer bring supplied 
with ink from an ink supply tank and more particularly to an ink supply tank which 
allows for the continuous sui^ly of ink to die printer bead while avoiding adverse effects 
fiom temperatuie, atmospheric dianges or vibrations. 

This invention also relates to an ink cartridge for an ink jet printer in which an 
ink jet recording head, and an ink cartridge are mounted on a movable carriage, and in 
particular an ink jet cartridge which, upon d^ledon of die ink fiom die old cartridge, is 
rqilaoed widi a new ink cartridge. 

Objects, features and advantages of the present inventimi wiE j^eoome^appaient 
firom the following descrq>tion when taken in conjunction with the accompanying 
drawings in which preferred embodiments of the present invention are shown by way of 
illustrative example and not in a limiting sense. 

Jn accordance with a first aspect of the present invention there is provided an ink 
tank cartridge for an ink*jet type recording apparatus, comprising: 
a chamber; 

an ink supply port extending through a wall of said diamber aiid supplying ink to 
the exterior of said cartridge; 

aporous member in said diamber portioned to deliver ink to die ink supply port; 

and 

a plurality of projections formed on an inade wall of said chamber disposed on a 
surface of said chamber opposite said ink supply port, said projections compressing said 
porous member against said ink supply port and at least one projection direcdy opposed 
die ink supply port being formed widi its ftee end located at a position closer to die ink 
supply port than die free end of a projection or projections not directiy opposite the ink 
supply port, whereby die portion of porous member in the vicinity of die ink supply port 
is compressed to a greater extent than the porticm of porous member remote fiom die ink 
supply port. 



Acccmling to a second aspect of the present invention, tfieie is provided an ink tank 
cartridge for an ink-jet type recording apparatus, compriang: 
a first chamber; 
a second chamber; 

a partition wall disposed in said cartridge and being formed with a communicating 
hole formed therein disposed tietween said chambers, said communicating hole extending 
along a relatively small portion of the bottom of said partition wall substantially away 
from the lateral extremes thereof, said second chamber communicating with said first 
chamber flmmgh said communicating hol^ 

an ink supply port extending tfarot^ a bottom wall of said second diainber, 
projecting into said second diamber and supplying ink to tiie exterior of said cartridge, 
said ink siq>ply port terminating within die second diamba* in an enlarged internal bore 
compared witti the bore passing tfarough-the said bottom wall; 

a porous member in said second duunber portioned to deliver ink to the ink supply 
port; and 

an air vent port oommimicating b^ween said second chamber and the exterior of 
said cartridge at a location spaced from said ink supply port and communicating hole. 

According to a third aspect of the present invention, there is provided an ink tank 
cartridge for an ink-jet type recording qyparatus, compriang: 

a first chamber; 

a second chamber; 

a partition wall disposed in said cartridge and being formed witii a communicating 
hole formed tfanein disposed between said duunbers, said communicating hole extending 
along a relatively small portion of the bottom of said partition wall substantially away 
from the lateral extremes tiiereof , said second chamber commumcating with said first 
chamb^ through said communicating hole; 

an ink supply port extending through a bottom waU of said second chamber, 
projecting into said second chamber and si^)plying ink to the exterior of said cartridge. 



said ink supply port terminating within the second chamber at a hdght which is above 
the highest extreme of the said communicating hole; 

a.poious member in said second chamb^ positioned to deliver ink to th ink supply 
port; and 

an air vent port communicating between said second chamber and tbt exterior of 
said cartridge at a location spaced from said ink supply port and communicating hole. 

According to a fourtfi aspect of the present invention, diere is provided an ink 
tank cartridge for an ink-jet type recording apparatus, comprising a housing witii an ink 
siqiply port extending through an extocnal wall diereof for supplying ink firom the 
housing to the exterior thereof, whoein a funnd-shiy)ed jiackiiig member is provided 
within tfieinksupply port, the member having a tapered bore for receiving an ink supply 
needle of an ink recording apparatus and resilimtly abutting there against so as to form a 
seal. 

Refemice is hereby made to British patent applicaticm 9S19062.S from which tiiis 
application is a divisional application and to British patent applications 9519071.6 and 
9519047.6 which botii describe arrangemmts similar to those of the illustrated 
embodiments herein. 

Generally speaking, there is provided an ink-siq[ip]ied printer. Ink is supplied to a 
printer head by an ink supply sy^em, including an ink tank having an ink supply port 
and a pair of side walls. An ink absorbing member is contained therdn adjacmt the ink 
supply port which occupies less than the total volume of the ink tank. 

The walls of the ink suiq>ly tank may be transparent so the user can more easily 
detennine the amount of ink remaining in the ink supply tank. 

An ink recdving and transferring member terminating in an ink port may extend 
into the ink tank, in which case the ink absorbing member abuts and is locally 
compressed by the ink recdving and transmitting member. The ink receiving and 
transmitting memb^ has a capillary ink path communicating with the printer head and is 
supplied witti ink ftom tiie ink absorbing member. 
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More spedficaUy an ink cartridge may be formed of an ink diamber for storing 
ink and a foam chamber for recdving a porous member for absortn^ Apartition 
sqiarates the ink chamber from the foam chamber and has a hole therdn so that the foam 
chamber is in fluid communication with the ink chaml)er. The ink caitiidge is also 
formed with an ink suiq[)ly port A fonnel shiQ)ed paddng mtember is disposed witfiin the 
supply port and supplies ink to a recording head l>y generation of a pressure difference 
through the porous member. The paddng meniber is disposed £ong up ward in fte ink 
supply port The packing member is resilient 

AVhen an ink supply needle of the recording head is inserted into the ink supply 
port, the tip of the needle may resilientty contact die paddng member. Since the 
^jpsi^ang tpjsss^^ wMch opens upward, the padkiiig meinber is 

easily deformed so as to follow the ink supply needle. Furthermore, the pacldng 
mraiber is caused to dosdy contact with the needle by its resiliency. Therefore, a 
relative misalignment between the ink supply needle and the ink supply port can be 
accommodated so that the ink supply port is securely sealed. 

The invention accordingly comprises the several steps and relation of one or more 
of such steps with respect to each of the others, and the apparatus embodying features of 
OMistrucdon, combinations of elements and arrangement of parts which are adopted to 
effect such stqis, all as exemplified in die following dialled disclosure, and tiie scope of 
the invention will be indicated in the daims. 

For a better undmtanding of the invention, embodiments will now be described 
by way of example witii refi^ence to the accompanying drawings, in which:- 

Hgure 1 is a schematic view showing an ink supply ^stem of an ink-jet type 
recording s^yparatus according to one embodiment of the present invention; 

Hgure 2 is a cross-sectional view of a multi-colour Inkjet printer cartridge 
constructed in accordance with a first embodim»t of the invention; 

Hgure 3 is a cross-sectional view of the first embodiment rotated 90^ from the 
view in Figure 2; 
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Figure 4 is a perspective view showing the ink cartridge of Figures 2 and 3 witfi 
the lid removed; 

Figure 5 is a perspective view showing a single colour ink cartridge constructed 
in accordance with a second embodiment of the invention; 

Figure 6(a) is a top plan view of the lid of Figure 2; 

Figure 6(b) is a top plan view sliowing the lid with a seal afSxed theseto; 

Figure 7(a) is a crossrsectional view showing a packing monber with an ink 
supply needle ins^ted therein; 

Figure 7(b) is a cross-sectional view of tfie paddi« mraiber prior to insertion; 

Figure 8 is a graph showing the rdationships of tfie ink consumption, die pressure 
level, and the amount of ink remaining in an ink chamber; 

Figure 9 is a partial cross-sectional view of the ink cartridge showing the 
boundary b^een ink and foam chambers in accordance with a third embodiment of the 
invention; 

Figure 10 is a partial ooss-sectional view of the ink cartridge showing tiie 
boundary between ink and foam chambers in accordance with a fourtfi embodiment of 
the invention; 

Figure 11 is a partial cross-sectional view of the boundary between ink and foam 
chanibm of an ink cartridge constructed in accordance with a fifth raibodiment of the 
invention; 

Figure 12 is a cross-sectional view taken along line 33-33 of Figure 11; 

Figure 13 is a partial cross-secdonal view showing the boundary between ink and 
foam chambers of an ink cartridge constructed in accordance with a sixth embodiment of 
the invention; 

Figure 14 is a cross-sectional view taken along line 35-35 of Figure 13; 

Figure 15 is a cross-sectional view showing an ink cartridge constructed in 
accordance with a seventh embodiment of the invention; 

Figure 16 is a cross-sectional view showing an ink cartridge constructed in 
accordance with a dghth embodiment of the invention; 



Figure 17 is a cioss-sectional view showing an ink 
constructed in accordance with a ninth embodiment of die invention; and 

Figure 18 is a cross-sectional view f the ninth embodiment of the invention 
rotated 9(P from Figure 17. 

An embodiment of the piinter head according to the present invention may be 
used in a foiir<olour printer plotter or colour image printer and has four-colour ink 
systems and ink jets corresponding respectively to four ink coloun. The four-colour 
printer plotter employs black, red, green and blue inks, and moves the head or a sheet of 
print paper or both and then gects ink as in a conventional ink jet print head, 
c o r resp o nding to a desired one of the colours against the print paper at a prescribed 
podticn-th^eon to fonnm ink dot Desired diaracters and figures can thus be recorded 
by repeating tlie above cycle. The present invention is s^licable to ink jet printers of all 
varices, including print heads using heat from heated resistors or the like or the 
di^lacement of piezo-dectric members or with transducers to i»oject a drop of ink from 
a chaml)er upon application of a print signal. The ink supply tanks according to the 
invention may supply ink continuously to said diambers through capillary paths. 

In a colour image printer using inks of four colours, that is, black, red, green and 
blue, a sheet of print paper is scanned by a printer head in a direction perpendicular to 
tiie direction of feed of the print paper to form one-dot line in one scanning stroke, and 
the print paper is fed along by line pitches to record images. In seven-colour printers, 
inks of four colours, tiiat is, black, yellow, magenta and cyan, are used, and tite colours 
of red, green and blue are formed on a sheet of print paper by sxq>erimposing iiiks of two 
out of the three desired colours oth^ than black, thereby recording colour images of 
seven colours. 

The present invention is concerned primarily witii the printer head, and more 
particularly, but not exclusivdy, with die ink tanks, and detailed description of die 
overall printer construction will be given only by way of a single example. 

Figure 1 is a schematic view showing an ink sixp^y system of an ink-jet type 
recording apparatus according to one emiKxfiment of the present invaition. 



A print head unit 1 of an ink-jet type is connected to an ink tank 3 through a 
connecting member 2. Ink is supplied from the ink tank 3 to the print head unit 1 
through a hollow needle 2a and an ink supply passage 2b of the connecting member 2, so 
that the print head unit 2 emits ink droplets in accordance with print agnals. 

The SQipaiatus shown in Figure 1 also indudes a cap niember 4 dis;^^ 
printing area, which cap member comes into abutment against the nozzle plate of the 
print head unit 1 by a drive medianism (not shown) for preventing the nozzle opoiings 
fromdrying. The cap member 4 is connected Orough a tube 8 to a suction pump S 
which is operated by a control device 6 to suck ixik from tiie print head unit 1 through 
the cs^ member 4. The apparatus shown in Figure 1 is also provided with an effluent 
tank 7 connected to an outlet port of the suction pump S through a tube 9. 

The recording head may be of any structure such as described in European Patent 
PubUcation Nos. 581,531, 609,863, 584,823 and so on. 

The ink cartridge is configured so as to be mounted with a small force and to 
accommodate a misalignment of a certain degree. Refieience is first made to Figures 2 
and 3 which depict an ink cartridge constructed in accordance with a first embodiment of 
the invention. A main container 501 is divided into three compartments 504, 505 and 
506 by partitions 502 and 503 as shown in Figure 3. Eadi of the three compartments 
504, 505 and 506 is divided by a centre partition wall 510 into fiwn chambers 511, 511' 
or 51 1" housing a respective porous member 520, 520' or 520" and ink chambers 512, 
512' or 512" which are adapted to contain liquid ink. Foam chambers 511, 511', 511" 
aro dimensioned to receive a respective porous member 520, 520', 520*. 

The volume of each of porous mmibers 520, 520' and 520* is selected so as to 
be larger than the capadty of each of the respective foam diambers 511, 511' or 511*, 
so as to be compressed while being retained in the respective foam chamber in a 
preferred embodiment. The ratio of the capacities of each foam chamber 511, 511' or 
511* and each ink chamber 512, 512' or 512" is selected so that each foam chamber 
511, 511' 511" is Pensioned to hold 20 to 30% moro ink than the req)ective ink 
chamber 512, 512' or 512*. 
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When inks f three colours are contained wifliin a single cartridge as in Figures 2 
to 4, it may be difficult to see if different amounts of ink rraiain in tfie chambers, which 
may be caused by unbalanced consumption of the differait colour inks. When ink of on 
colour is dq)leted, and the user wishes to dispose of the cartridge, the user need not 
unnecessarily worry about any remaining ink of the other colours in the cartridge 
leaking. When a cartridge is disposed of, ink is prevented from flowing out of Oe 
cartridge because ink of each colour is absorbed by each respective porous member, 
thereby protecting the environment from any leakage of ink. 

Ink supply ports 513, 513' and 513" of each diamber (only one of tiie ports is 
shown in the drawings, diamber511beingexraiplary of eadi diamber 511, 511' and 
5ir) are formed in main container 501 witfiin a respective foam diamber 511, 5ir and 
511". Each ink supply port 513, 513* and 513** is adapted to engage with a respective 
ink siq;q>ly needle (not shown) of the recording head which are inserted at the lower end 
of eadi of the foam diambers 511, 511' and 511". 

Referring now to Figures 2 and 3, the iqyper end of tiie main container 501 is 
sealed by a lid 516. Two ink filling ports 514 and 515 are formed at positions on lid 516 
corresponding to foam chamber 511. Similariy, as shown in Figure 6(a), each chamber 
511, Sir and 511" includes corresponding ink filling ports 514 and 515, 514' and 515', 
and 514" and 515". Projections 516a and 51^, Figure 2, are int^rally formed with tiie 
inner surface of lid 516 and are portioned in foam diamber 511, so as to surround 
filling ports 515 and 514, re^pectivdy. Porous member 520 is con5)ressed by 
prelections 516a and 516b against the bottom wall of foam chamber 511 in which ink 
siqiply port 513 is formed. Projections 516a' and 516b' and 516a" and 516b" are 
similariy formed in the inner wall of lid 516, and are positicmed in foam diambers 511' 
and 511", which cmtain ink supply ports 513' and 513", respectivdy, as shown in 
Figure 3. 

Projection 516a whidi opposes ink supply port 513 is formed with its lower tip 
located at a position lower than the lower tip of projection 516b, wherd)y the portion of 
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porous member 520 in the vicinity of ink supply port 5 13 is oompiessed to the greatest 
extent. 

Protrusion portions 522, 522* and 522" (collectivdy -522"), which cooperate 
with lid 516 to compress porous members 520, 520' and 520* respectively are formed m 
Ae bottom of each of foam chambers 511, 5ir and 511". Recesses 523, 523' and 523" 
(collectively "523"), which define spaces having a fixed opening area, are formed at the 
upper end of respective protrusion portions 522. Through holes 524, 524' and 524" 
(collectively "524") are di^sed within the respective protnmon portions 522. One end 
of each through hole 524 is in fluid communication witt the spaces defined by recesses 
523 and the other end with a respective paddng (coUectively "530"), which will be 
hCTrinafter described. Filters 525, 525' and 525" (not shown) (collectively "525") are 
fixed to the upper end of recesses 523 respectively. 

Paddng m^bm 530, of which only one is shown, are disposed at the lower end 
of ink supply ports 513, 513' and 513" req)ecdvdy and are made of a resilient material 
sudi as rubber. Paddng members 530, are configured as a funnd-shaped packing which 
opens upward. The lower ends of tubular portions 531 are thicker than the other 
portions. The respective upper peripheral edges 533 of taper portions 532 of respective 
paddng membm 530 cmtact with step portions 513a of re^ecdve ink supply ports 513, . 
513' and 513". Eadi packing member 530 is formed with protrusions 535 received by 
gnx>veportion527widun the inner wall of ink supply port 513. The boundary between 
tubular portions 531 and taper portions 532, are configured as thin connection portions 
534. 

In this design, packing members 530 are fixed by tubular portims 531 to 
respective ink supply ports 513. Additionally, upward movement of upper peripheral 
edges 533 is prevented by respective stisp portions 513a. Thus, even when tiie respective 
ink supply needle is inserted or extracted, packing members 530 are adequatdy fixed to 
ink supply ports 513. Since taper portions 532 serve to attain tfie hermetic seal betwem 
the packing member of die re^)ective ink supply pozt 5 13 and die ink supply needle by 
ttie respective thin connection portions 534, the taper portions can be moved somewhat 
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without cauang deformation. Coosequently, tfie air tight seal between the respective 
packing member and ink supply needle can be maintained while acconunodating a 
relative misalignment between the respective ink supply needle and ink supply port. 

Communicating holes 519, 519' and 519" are formed in centre partition waU 510, 
which sq»rates foam chambers 511, 511' and 511" firom ink chambers 512, 512' and 
512" respectivdy. Slots 519, 519a' and 519a" whidi extend to a predetermined hdght 
are formed to be in communication with communicating holes 519, 519' and 519" 
respectively for gas-liquid replacement Between eadi req)ecdve pair of foam and ink 
chambers 511 and 512, 511' and 512', and 511" and 512", porous members 520, 520' 
and 520" are housed in the foam chambers 511, 511' and 511" respectively in such a 
manner diat eadi porous member is held against die respective communicating hole 519, 
519' and 519". Ribs 518, 518* and 518" are formed on a back wall 501a of container 
501 within a reqiective ink duunber 512, 512' and 512". An individual communication 
hole is formed between each respective chamber pair 511, 512, and extends along only a 
portion of the lengtii of partition 510 formed thereat 

In a second embodiment of the invention an ink cartridge is utilized for a single 
colour ink. A cartridge 5100 for a single colour, or black ink can be made smaller in 
size than that for colour inks, but the ink chamber 5 1 12 for black ink would have a 
largercapadty than eadi of the correqxmding chambers for a colour ink. Accoidingto 
the second mibodiment of the invention, a cartridge for blade ink is shown in Figure 5 
having a partition wall 5117 formed within a contains 5100 so as to exXend between 
centre partition wall 5110 which separates a foam chamber 5111 from an ink chamber 
5112 and a ^de wall 5100a of main container 5100, dier^y dividing ink diamber 5112 
into two cells 51 12a and 51 12b. This structure prevents container 5100 from being 
deformed by a negative pressure produced during the ink filling process which will be 
hereinaft^ described, or by an external pressure during usage, thereby preventing any 
ink firom leaking. Cells 5112a and 5112b are retained in fluid communication with foam 
chamber 5111 via a communicating hole 5119 in centre partition 5110 which extends 



along only aportionofthe length of partition 5110. In additim, a communicating hole 
may be fonned in the lower portion of partition vvall SI 17. 

On th inner face of wall 5100a, whidi can easily be seen when the cartridge is 
momited on a carriage, a plurality of ribs 5118 are formed which extend vertically almg 
inner fiace 5 100a. These ribs allow ink to flow more easily down along wall 5 100ft, and 
die user can easily recognize the amount of ink remaining in the cartridge by sedng the 
ink level. 

Reference is now made to Figures 6(a) and 6(b) which dq>ict lid 5 16 constructed 
in accordance witfi die first embodiment of die invention. Ink filling holes 514, 514* and 
514", and 515, 515" and 515" are formed in the re^ons of lid 516 conesponding to the 
placement of porous members 520. 520* and 520" widiin container 501. Air 
communicating ports 541, 541' and 541" are connected to ink filling holes 514, 514* and 
514" via grooves 540, 540' and 540", respectively. 

When a seal 542 for covering ink filling holes 514, 514' and 514", 515, 515* and 
515", and air vent ports 541, 541* and 541" is fixed to die iqjperside of lid 516, Figure 
6(b), after ink from chambers 511, 511* and 511" are filled, grooves 540, 540' and 540" 
form capillary tubes with seal 542. A tongue piece 545 of seal 542, which protrudes 
from lid 5 16, is formed with a neck portion 543 disposed in seal 542 at a nui^xnnt of the 
route of air vent ports 541, 541* and 541". When tongue piece 545 is peeled from lid 
516, tongue piece 545 is easily sq>arated fiom seal 542. This in turn exi)oses air vent 
ports 541 , but no oth^ portions of the underside of seal 542. 

In apreferred embodiment, seal 542 is formed with patterns sudi as characters 
and illustrations printed on its main portion 544 which permanently seals grooves 540, 
540' and 540". Patterns, colours, or other printing different from tiiat printed on m^ 
portion 544 of seal 542 may be placed on tongue piece 545 which is connected to main 
portion 544 of seal 542 via neck portion 543. 

For example, in a further prefiened embodiment, the main portion 544 of seal 
542 has a blue background, black characters and other illustrations printed thereon. The 
background colour of tongue piece 545 is a colour such as yellow or red which contrasts 
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witfi the background colour of main poition 544. Characters and illustrations are printed 
on the background in colours ^x^iich are mainly black or blue* Li this way, main portion 
544 and tongue piece 545 are distinguished from each oflier in colour and 
pattern. Consequently, it is possible to call Ae user's attention to the need for the 
removal of tongue piece 545. 

Each of ink supply ports 513» 513* and 513* are sealed by a film 546 (Figure 2), 
and ink filling needles are hermetically inserted into the ink filling holes 514» 514* and 
514" and 515, 515' and 515" xespectively. The first of filling holes 514, 514' and 514' 
is connected to evacuating means, and the second of the filling hcdes 515, 515' and 515' 
is closed. 

The evacuating means reduces the pressure in eadi of foam chambers 511, 511' 
and Sir and in eadi of ink chambers 512, 512' and 512". When tiie pressure is 
reduced to a predetermined value, the evacuating operation is stopped and the first filling 
hole is closed. Thereafter, the second filling hole is placed in fluid communication \(dtt 
a measuring tube filled with ink. Ink contained in die measuring tube is drawn into the 
evacuated container and is then absorbed by respective porous mernb^ 520, 520' and 
520" and thoeafter flows into ink chamb^ 512, 512' and 512" via conmiunicating holes 
519, 519' and 519" respectively. 

After the spedfied amount of ink flows into the zppmpxiatt ink chamber, seal 
542 is fixed to the outer sur&ceof lid 516 so ttiat die mk filling holes 514, 514' and 
514" and 515, 515' and 515", grooves 540, 540' and 540", and communicating ports 
541, 541' and 541" are sealed under reduced pressure. Seal 542 diereafter maintains the 
reduced pressure states of foam chambm 511, 511' and 511" and ink diambers 512, 
512' and 512". 

Before use of the cartridge, tongue piece 545 of seal 542 is then peeled off so that 
tongue piece 545 is broken at neck portion 543 and is sq>arated from main portion 544. 
Thus, ink filling holes 514, 514* and 514" are placed in fluid communication with air 
vent ports 541, 541' and 541" via grooves 540, 540' and 540". Also, foam chambers 
511, 5ir and 511" ace placed in fluid communication witii air vent ports 541, 541' and 
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54r and tiieiefore ambient air, vk grooves 540, 540'a^ Thus, M^ile the ink is 
prevented from evaporating, the ink cartridg is ventilated. 

Refi^race is now made to Figures 7(a) and 7(b), wh^dn an ink supply port 513 
of ttie ink cartridge is positioned so as to be aligned with an ink supply needle 550 of the 
xecoiding head. Thereafter the ink cartridge is pushed toward the recordi^ 
insertion of fhe ink cartridge. A taper pordm 551 ofink supply needle 550 passes 
through a film seal 546 and ragages the hole of packing member 530 as shown in Figure 
7(a). Since pacldng member 530 opens upward, packing member 530 a^ 
needle 550 to pass tiierethrough while packing member 530 is resilienfly deformed by 
ts^ portion 551 of ink supply needle 550. 

When die cartridge is used, ink supply needle 550 passes through packing 
member 530. The resiliency of connection portion 534 of packing member' 530 enables 
ts?)er portion 532 to engage ink supply needle 550. Evenif ink siqiply needle 550 of the 
recording head and die centre of packing member 530 are somewhat misaligned, ink 
supply port 513 and ink supply needle 550 are hermetically sealed. 

To conduct ink into the recording head after the ink cartridge is mounted, or to 
recover fhe ink ejection performance, a n^ative pressure is ^lied to the recording head 
and through ink supply needle 550 so ttiat ink in die cartridge flows through ink supply 
needle 550 and into the recording head. Because of the pressure difference, diis high 
n^ative pressure iqyplied to the cartridge causes taper portion 532 of pacldng member 
530, ^ch hermetically seals and isolates the cartridge from ambient air, to deform 
upward in Figure 7(a) toward the interior of die ink cartridge. Thus, die pressure 
^fiference aids in causing taper portion 532 of packing member 530 to te realienfly 
pressed against ink supply needle 550, and dimby aids in hermetically sealing the ink 
cartridge. 

Even if ink supply needle 550 is not positioned completely through packing 
member 530, the resilient force in taper portion 532 of pacldng member 530 allows 
t^per portion 532 to remain in contact with ink si^ly needle 550 as long as the tapered 
portion 551 of ink supply needle 550 remains in contact widi taper portion 532 as shown 
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inFigure7(b)* Ccmsequendy, it is posable to secure the air tights 

member 530 and ink supply needle 550 even if the needle is not properly inserted. 

Since the tip of ink supply needle 550 is sealed upon contact with packing 
mraiber 530, the dead space in the cartridge can be made very small, and any air 
bubbles whidi may be produced by the piston effect iqxm insertion of the cartridge onto 
the recording head are prevented from entering the cartridge. 

When a negative pressure is ^lied from the nozzle openings of the recording 
head, ink absorbed by porous mmber 520 flows into the recording head via through 
hcde 524 and through holes 552 of ink supply needle 550. When ink of a predetermined 
amount is consumed from porous member 520 and the ink level in porous member 520 is 
reduced, the pressure of ink chamber 512 overcomes the holding force of porous 
mraiber 520 in the vicinity of communicating hole 519, so that air bubbles enter ink 
chamber 512 via communicating hole 519. Consequently, the pressure in an ink 
chamber 512 is increased and ink therefore flows into a foam chamber 511. 

The ink flowing into foam chamber 511 is absorbed by porous member 520 and 
causes the ink level in foam chamb^ 511 to be raised. At the instant when the ink 
holding force of porous member 520 in the vicinity of communicating hole 519 is 
balanced with the pressure in ink chamber 512, the flow of ink from ink diamber 512 
into foam chamber 511 is stopped. 

The graph of Figure 8 illustrates this process. In the figure, die l^ter F indicates 
the pressure levd in porous member 520 of foam chamber 511, and the letter G indicates 
the ink level in ink chamber 512. When a predetermined amount of ink wl which was 
initially contained in porous member 520 is consumed so that tfie ink level in porous 
member 520 is reduced to a predetermined value at whidi the pressure in ink chamber 
512 ov^Dcomes the ink holding force of porous member 520 in the vicinity of 
conununicating hole 519, ink gradually flows in a stepwise manner from ink chamb^ 
512 into the foam chamber 511. This process occurs until the balance between die 
pressure of the ink chamber 512 and the ink holdmg force of porous membc»r 520 in the 
vidnity of communicating bole 519 is restored. As a result, although the ink level in ink 
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diamber 5 12 is gradually reduced, fte ink levd in poxous member 520 can be 
maintained at a substantiaUy constant levd so tlu^ 
by a constant pressure difference at a constant rate. 

After a predetermined amount of ink \v2 is ccmsumed by the recording head, no 
ink will remain in ink chamber 512, but the amount of ink contained in porous mraiber 
520 win be at a levd equal to the levd when ink was intermittendy being supplied to 
foam chamber 51 1 from ink chamber 512. Th«efore, printing can be continued using 
the amount of ink absorbed in porous member 520, although no further ink is available 
in ink chamber 512 to replmish the ink supply into porous member 520. After a 
predetermined amount of ink w3 is consumed during printing, die ink stQ)ply in porais 
mwnber 520 will be deleted, and die ink cartrid^ will no longer support printing. 

During the entire printing operation firom when all the ink contained in ink 
diamber 512 has been absorbed in porous member 520 until the ink is depleted, a 
constant amount of ink is supplied to the recording head. The depletion of ink fiom ink 
cfaainber 512 indicates die impending depletion ofink in die ink tank cartridge^ Ifa 
fresh cartridge is inserted at this stage, it is posable to ensure a constant supply of ink to 
the recording head without interruption. 

As described above, the inner space of die ink cartridge of the invention must be 
maintained at a n^ative pressure during the printing process. In addition to the 
adiievement of die above^described hermetic seal between die ink siqyply port and the 
ink supply needle, die transfer of ink from ink diamber 512 to die foam diamber 511 
must be performed property to ensure a constant flow of ink to die recording head . 

Herdnafter, the stmcture for controlling the si^ly of ink firom ink 
diamber 511 will be described. 

Reference is now made to Figure 9 which dq)icts die boundary between faun 
chamber 511 and ink chamber 512 in a tiiird embodiment of the invention. t .iW> 
numerals are utilized to indicate like structures, the primary difference between diis 
embodimoit and die first embodiment bdng a step portion formed in hole 519. 
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A stq> portion 560 is formed in communicating hole 519. A portion 563 of Ae 
base of ink chamber 512 is high^ than that of foam chamber 511, step portion 560 bdng 
the dividing point. A groove 561 connecting th foam and the ink chamber is formed in 
the lower part of step portion 560* 

Porous member 520 is in contact vdth communicating hole 519 and is received by 
step porticm 560 so ttiat tfie pordon of porous member 520 in the vidnity of 
communicating hole 519 is compressed, wherd>y the required pressure dififereoce 
between ink chamber 512 and foam chamber 511 via conununicating hole 519 can be 
attained. When the ink level of ink chamber 512 is reduced to a low level, gnxwe 561 
enables ink firom ink chamber 5 12 to t>e collected and then absorbed by porous member 
520 in foam chamber 511. Consequently, all of die ink in ink chamber 512 can be 
supplied to the recording head for printing without wasting any ink. 

Refi^CTce is now made to Figure 10» which dq>icts an ink cartridge constructed 
in accordance with a fourth embodiment of the invention. Again, like rmmersds are used 
to indicate like structures, the primary difference between this embodiment and the first 
ffiibodiment is the different levelled bottoms of the respective diambers. 

The bottom face 564 of ink chamber 512 is higher than the bottom &ce 567 of 
foam chamber 511, ther^y forming a step pordm 562. Stq> portion 562 recdves the 
low» portion of porous member 520 so that the portion of porous mraiber 520 in the 
vicinity of communicating hole 519 is compressed. When required, a slope 563 vAddk is 
directed from the ink chamber 512 to the foam chamber 511 may be formed to aid in the 
supply of ink. Since slope 563 allows ink in ink chamber 512 to flow more easily 
toward foam diamber 511, irrespective of the inclination of the carriage, ink finom ink 
chambv 512 can be constantly supplied to the recording head. 

Reference is now made to Figures 11 and 12 which dqrict an Inkjet cartridge 
constructed in accordance with a fifth embodiment of the invention. like structures are 
indicated by like reference numerals, the primary difference b^een this embodiment 
andtfa first embodiment is th formation of a dirough hole. This embodiment is die 
same as shown in Figures 4 and 5. 
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Groove S 19a (Figures 4 and 5) is formed in the face of centre partidon 510 
sqarating foam chamber 511 from ink chamber 512. Groove 519a is formed in the fece 
of partition 5 10 on the side of the foam diamber 511 and is in commmiication with the 
upper portion of communicating hole 519 of centre partition 510 wiftin the respective 
chambers 511» 512. In ord» to allow air to pass from ink chaniber 512 to foam 
chamber 5 1 1 and to rrtain these chambers in fluid communication with each otber, a 
through hole 519b is formed in the lower end of the groove 519a. Thus, the upper 
portion of porous member 520 which exhibits a rdatively small capillary force is 
maintained in fluid communication with communicating hole 5 19 via the space formed 
by thin groove 519a. Therefore, ink can be smooddy rq>laced with air so tiiat ink in ink 
diamber 512 constantty flows into foam chamber 51U tiierrty preventing too mudh or 
not enough ink from being supplied. 

Rrferenceis now made to Figures 13 and 14 which dqnct an ink cartridge 
constructed in accordance witii a sixth embodiment of tiie invention. Like numerals are 
utilized to dqiict like structures, the primary difference being the use of a projection 
into foam chamber 51 L 

A horseshoe*shaped projection 565 is formed on the bottom of foam chamber 511 
as is shown in Figure 14. Projection 565 ensures a space in tiie vicinity of 
communicating hole 519 so tiiat ink from ink chamber 512 can easily flow into foam 
chamber 511. 

As described above, foam chamber 511 and ink chamber 512 are separated from 
each otiier by tiie single centre partition 5 10. In seventh or dghtii embodiments of a 
singl&colour ink cartridge, as shown in Figures 15 and 16 respectively, an ink chamber 
571 may be formed so as to surround two or three sides of a foam chamber 570, and a 
communicating hole 573 may be formed in at least one of the walls 572 separating the 
foam chamber 570 ftom the ink chamber 571. An exit port 574 is positioned witiun foam 
chamber 570. An ink cartridge of tiiis dedgn can store an amount of ink \iduch is 
relatively large as compared with tiie volume of the whole ink cartridge. Furthermore, 
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because of the location of the chambm, tfie user can easily 
cartridge is required because of dq>Ietion ftheink« 

Reference is now niade to Figures 17 and 1 8 whmtn an ink jet printer cartridge 
constructed in accordance with a ninUi raibodiment of the invention is provided. This 
embodiment is similar to the first embodiment, tiie primary diffierenoe being tiie use of a 
resilimt O-ring S300 which is retained in contact with the peripheral face of an ink 
supply needle of the recording head upcm insertion of the ink supply needle into the ink 
supply cartridge. However, this inkjrt printer results in other problems solved by tiie 
first embodiment A large frictional force may be produced when mounting the cartridge 
on the carriage and ins^ng tiie ink supply needle into the cartridge. This results in an 
extra strain on tiie recording head and tiie carriage. Furthermore, O-ring 5300 is 
supportedatitsperiphery by the body 5302 of tiie cartridge. If there is a misalignment 
b^een the cartridge and the ink supply needle of the recording head upon insertion of 
the ink supply needle in the ink supply cartridge, it is very difBcult to mount the 
cartridge. Furthermore, when a tiiree colour ink cartridge in which tanks 5304, 5306 
and 5308 for the three colour inks are integrated into one piece as shown in Figure 18, it 
is extremely difficult to mount sudi a cartridge on the recording head if the cartridge and 
any of the ink suf^ly needles are misaligned. 

It will thus be seen that the objects set fortii above, among those made apparent 
from the preceding description are effidentiy attained and, since certain changes may be 
made in carrying out the above construction and metiiod set forth without dqiarting fit>m 
the qnrit and scope of the invention as defined by the claims, it is intended that all 
matter contained in tiie above description and shown in tfie accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 
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CLAIMS 

L An ink tank cartridge for an ink-jet type recording apparatus, comprising: 
a chamber; 

an ink supply port extending through a wall of said diamber and suf^Iying ink to 
the extmor of said cartridge; 

a porous member in said chamber positioned to ddiver ink to the ink supply port; 

and 

a plurality of projections formed on an inside wall of said chamber disposed cm a 
surfiace of said chamber opposite said ink supply port, said prcgecdms compressing said 
porous member against said ink supply port and at least one projection cfiiecdy opposed 
the ink supply port being formed with its free end located at a position clos^ to the ink 
supply port than the free end of a projection or projections not directly opposite the ink 
supply port, whereby the portion of porous member in tiie vidni^ of tiie ink supply port 
is oonqxressed to a greater extent than the portion of porous member rmote from the ink 
supply port. 

2. An ink tank cartridge for an ink*jet type recording a^yparatus, comprising: 
a first cfaamba*; 
a second chambo; 

a partition wall disposed in said cartridge and being formed with a communicating 
hole formed therein disposed betweoi said diambers, said communicating hole extendiqg 
along a relatively small portion of the bottom of said partition wall substantially away 
finom the lateral extremes thereof, said second chamber communicating with said first 
chamber through said communicating hole; 

an ink supply port extmding through a bottom wall of said second chamber, 
projecting into said second diamber and siqjplying ink to the exterior of said cartridge, 
said ink supply port terminating within die second chamber in an enlarged internal bore 
compared with the bore passing through the said bottom wall; 
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a porous member in said second chamber positioned to deliver ink to the ink 
supply port; and 

an air vent port communicating between said second chamber and the ext^or of 
said cartridge at a location spaced from said ink sapply port and communicating hole. 

3. An ink tank cartridge for an ink-jet type recording apparatus, comprising: 
a first chamber, 

a second chamber; 

a partition wall disposed in said cartridge and being formed witii a communicating 
hole formed fherdn disposed between said chambers, said communicating hole eactending 
alrnig a rdativdy small portion of tiie bottom of said partiticm wall substantially away 
from the lateral extremes thereof, said second chamber communicating with said first 
chamber through said communicating hole; 

an ink supply port extending through a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge, 
said ink supply port terminating within die second chamber at a height wliidi is above 
die highest extreme of the said communicating hole; 

a porous member in said second chamber positioned to deliver ink to the ink supply 
port; and 

an air vent port communicating between said seocmd chamber and the exterior of 
said cartridge at a location spaced from said ink supply port and commimicating hole. 

4. An ink tank cartridge for an ink-jet type recording s^yparatus, comprising a houring 
with an ink supply port extending through an external wall thereof for sillying ink 
from the housing to the exterior thereof, wherein a funnel-sh2Q>ed packing member is 
provided within the ink supply port, die member having a tapered bore for recdving an 
ink sq)ply needle of an ink recording s^^paratus and resiliently abutting there against so 
as to form a seal. 
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Am ndm nts t the iaims have be n filed as ff II ws 

1. An ink tank cartridge for an ink-jet conqmsing: 
afiistdiamben 

a second chamber 

a partition wall di^sed in said cartridge and being formed with a communicating 
hole formed therein disposed between said chambers, said communicating hole extending 
alo^g a relatively small portion of the bottom of said partition wall substantially away 
from the lateral extremes tiieieof , said second chamber communicating with said first 
chambff through said communicating hole; 

an ink supply port extending through a bottom wall of said second chamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge, 
said ink supply port terminating within the second chamber in an enlarged internal bore 
compared with the bore pasang tiirough the said bottom wall; 

a porous member in said second diamber positioned to ddiver ink to t^ 
s^xpply port; and 

an air vent port communicating between said second chamber and the «terior of 
said cartridge at a location spaced from said ink supply port and communicating hole. 

2. An ink tank cartridge for an ink-jet type recording apparatus, comprising: 
a first chamber; 

a second chamber; 

a partition wall disposed in said cartridge and bdng formed with a communicating 
hole formed therein diq)osed between said chambers, said communicating hole extending 
along a relatively small portion of tiie bottom of said partition wall substantially away 
from the lateral extremes thereof, said second chamber communicating with said first 
chamber through said communicating hole; 

an ink supply port extending through a bottom wall of said second diamber, 
projecting into said second chamber and supplying ink to the exterior of said cartridge. 



said ink supply port tenninatiflig within die second chamber at a height which is above 
the highest extiraie of die said communicating hole; 

a porous member in said second chamb^ positioned to deliver ink to the ink supply 
port; and 

an air vent port communicating between said second diamber and the exterior of 
said cartridge at a location spaced finom said ink supply port and communicating hole. 
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